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A Vr~EOREa'ICAL analysis is made of the flow of an incompressible non-Newtonian viscous ¡ contained between two torsionally oscillating infinite parallel discs on lines similar to those of the corresponding Newtonian case eonsidered by Rosenblat. We study the two cases where (i) one dise only is oscillating torsionally while the other is at rest and (ii) both the discs oscillate with the same frequency and amplitude but the motions at any instant are in opposite directions. Assuming that the amplitude of the oscillation ¡ (O/n) is small and neglecting the terms of 0 (S2/n) 2 in the equations of mo.tion irt comparison with terms of 0 (O/n) we solve exactly for the velocity field and pressure satisfying all the boundary conditions completely. This approximation gives the same transverse velocity field as in the Newtonian case obtained by Rosenblat. We find that the radialaxial flow has a mean steady component anda fluctuating component of frequency twice that of the oscillating disc. We observe that the approximations made gives the velocity field valid only for small Reynolds numbers unlike the Newtonian case, where the asymptotic expansion of the velocity field for large Reynolds numbers has also been obtained. We have studied the non-Newtonian effects on the streamlines of the steady part of the radial-axial flow and on the steady component of the radial veloeity in both the cases through a dimensionless parameter S = (ve/d~), where v e is the kinematic coefficient of cross-viscosity assumed as constant and d is the distance between the plates. We have compared the flow of the Newtonian case (S = 0) with the non-Newtonian case considering both negative and positive values of S. We observe the continuity of the effect as S changes from negative to positive values. We have derived the expressions for the shearing stresses acting on the plates for small Reynolds numbers.
1. We consider a body of non-Newtonian fluid bounded by two infinite parallel plane discs which are represented by the planes z = 0 and z = d 188 in a cylindrical polar co-ordinate system. The discs perform torsional oscillations about the axis, r-0. If w, v, w are respectively the radial, transversc and axial velocity components, p, the prcssure, p, the density, t~, t~e, the coefficients of viscosity and cross-visccsity and v, ve, the kinematic coefficients of viscosity, the equations of motion of a non-Newtonian fluid in cylindrical polar co-ordinate system ate: Further we assume that l~_-.~2r2
The equation of eontinuity (1.4) is identically satisfied by such a choice of velor fir The boundary conditions of the problem are 
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In the present investigation we find that our approximations are valid for sin:dl Reynolds numbers only. Figure 3 shows the effect of non-Newtonian term on the typical streamline of the steady flow when both the discs are oscil!ating in the opposite directions. The flow is symmetrical about the plane y= 89 Curvesare drawnfor R=10andS=--0.5, --0.1,0, -F 0.05. The effect ofnegative non-Newtonian coefficient is to flatten the streamline and that of the positive non-Newtonian coefficient is to make it more curved. Figure 4 Fto. 3. Two discs oscillating: Streamlines of steady" radial-axiat flow for R = 10 and S ~--0-5.
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SUMMARY
The flow of an incompressible non-Newtonian viscous fluid contained between two torsionaily oscillating infinite parallel discs is invesligatcd.
The two specific cases studied are (i) one disc only oscillates w~ilc tl~r, other is at test a,-td (ii) both discs oscillate with the same frequency and amp]itude but in opposite directions. Assuming that the amplitude of oscillation, O/n, is small and neglecting the squares and higher powers of I2/n, the equations of motion have been solved exactly for velocity and pressure satisfying all the boundary conditions. The effect of both positive and negative coefficients of cross-viscosity on the steady componen•s of the ftow has been represented graphically.
